The temperature and rainfall trends are analysed for meteorological data of Labandi station, Raipur district in Chhattisgarh, India over approximately last three decades stretching between years 1971 to 2013. The long-term change in temperature and rainfall has been assessed by linear trend analysis. The increasing trend in mean maximum temperature (MMAX) and total mean rainfall (TMRF) is confirmed by Mann-Kendall trend test. It is observed that in Raipur district of Chhattisgarh region, the December MMAX temperature has increased by 1.1008 0C and annual MMAX temperature has increased by 0.0256 0C whereas the highest decrease in TMRF occurs is observed in August @ 1.4385 mm per year (data base 1971-2013) and annual TMRF quantity has increased by 8.084 mm during the same period. Annual MMAX temperature has shown increasing trend which is statistically non-significant at 5% level of significance whereas annual TMRF has shown increasing trend which is statistically non-significant at 5% level of significance.
The rainfall and temperatures are the most important fundamental physical parameters among the climate as these parameters determine the environmental condition of the particular region which affects the agricultural productivity. Global warming/climate change is one of the most important worldwide issue talked among the scientists and researchers. One of the consequences of climate change is the alteration of rainfall patterns and increase in temperature. According to Intergovernmental Panel on Climate Change (IPCC), 2007 report, the surface temperature of the earth has risen by 0.6 ± 0.2˚C over the 20th century. Also in the last 50 years, the rise in temperature has been about 0.13 ± 0.07˚C per decade. As the warming depends on emissions of GHGs in the atmosphere, the IPCC has projected a warming of about 0.2˚C per decade. Further, surface air temperature could rise between 1.1˚C to 6.4˚C over 21th century. In India, the climate change is expected to adversely cause changes in precipitation, temperature, monsoon timing and extreme events (Fulekar and Kale 2010) . Due to global warming, precipitation amount, type and timing are changing or are expected to change because of increased evaporation, especially in the tropics (Ritter, 2006) . The pattern and amount of the rainfall are among the most important factors that affect agriculture production. Agriculture is vital to India's economy and livelihood of its people. Agriculture is contributing 21% to the country's GDP, employing 56.4% of the total workforce and supporting 600 million people directly and indirectly (Beena Shah 2010) . In India despite recent progress in industrlization, the soundness of economy is significantly dependant upon the gross production of agricultural commodities and agriculture is the mainstay of millions of teeming population with crops pre-dominantly dependant upon natural rainfall. Excepting the south-eastern part of the peninsula and Jammu and Kashmir, the south west monsoon (June -Sept.) is the principle source of rain in the entire country. During monsoonal period more than 75% of annual rainfall is received over a major portion of the country. India's economy has traditionally been agricultural in nature and excess climate anomalies, deficient and flooded rainfall years have a dramatic impact on the economy as well as on the living conditions of the inhabitants of the affected regions (Parthasarthy et al. 1988 ). The green revolution on technology has increased the rice and other foodgrain production and productivity substantially.
The trend analysis of rainfall recorded for long term periods provides information about rainfall patterns and variability. The main objective of this paper is to analyse the variability and trend of rainfall and temperature records of Labandi observatory (IGKV, Raipur).
Data and methodology
The monthly rainfall, mean monthly maximum temperature data during 1971-2013 for (43 years) have been collected for the Labhandi observatory from Dept of Agrometeorology, Indira Gandhi Krishi Vishwavidyalaya, Raipur. The yearly averages were calculated from the monthly readings which are analyzed. Trend is defined as the general movement of a series over an extended period of time or it is the long term change in the dependent variable over a long period of time (Webber and Hawkins, 1980) . Trend is determined by the relationship between the two variables as temperature and time, rainfall and time. The statistical method such as regression analysis and coefficient of determination R2 are used for the significance of trend of temperature and rainfall. The trend were derived and tested by Mann-kendall 1945 trend test and slope of the regression line using the least squares method. The mean, standard deviation (SD) and coefficient of variation (CV) of rainfall and temperatures have been calculated to analyse.
The mANN-KeNDALL Test for trend
The Mann-Kendall test is a nonparametric test for identifying trends in time series data. The test was suggested by Mann (1945) and has been extensively used with environmental time series (Hipel and McLeod, 2005) . The test compares the relative magnitudes of sample data rather than the data values them. One benefit of this test is that the data need not confirm to any particular distribution. Let X1, X2………. Xn represents n data points where Xj represents the data point at time j. Then the Mann-Kendall statistic (S) is given by S=S S sign (Xj-Xk), j=2,3….n; k=1,2…..j-1 Where:
A very high positive value of S is an indicator of an increasing trend, and a very low negative value indicates a decreasing trend. However, it is necessary to compute the probability associated with S and the sample size, n, to statistically quantify the significance of the trend. For a sample size >10, a normal approximations to the Mann-Kendall test may be used. For this, variance of S is obtained as,
Where tp is the number of ties for the pth value and q is the number of tied values.
Then standardized statistical test is computed by:
The presence of a statistically significant trend is evaluated using Z value.
Study area
Raipur is situated in East Central part of Chhattisgarh at latitude of 21016' N, longitude 81036' E and altitude 289.5 m above mean sea level. The climate of Raipur is falling under sub-humid with mean annual rainfall of about 1489 mm out of which 90 per cent (1348 mm) is received during monsoon (June to September). During rabi, (December to February) only 8 mm of rainfall is being received on an average. The maximum temperature ranged from 24.4 to 42.6 0C and minimum temperature ranged between 10.0 to 27.50C respectively.
Trend analysis of monthly mean of maximum temperature (mmAX)
The trends of monthly mean maximum temperature over different years were obtained using linear regression best fit lines. The linear regression trends with their linear regression equations and coefficient of determination for all the months from January to December are represented in Figure-1 and summarized in Table- 2. It is evident from figures that monthly mean temperature have increased significantly for all the months except the months of April and October for which a very weak decrease in mean maximum temperature is observed. This implies that at Labandi Raipur station district the highest increase in temperature occured in December (0.02560C) and has increased by 1.1008 0C during 1971-2013 period.
Trend Analysis of Annual mean of monthly maximum Temperature (mmAX)
The annual mean of monthly maximum Temperatures (MMAX) observed an increasing trend having an annual increasing of 0.010 0C per year, as represented in figure 2 . This implies that at Labandi Raipur station annual mean maximum temperature has increased by 0.4558 0C during 1971-2013. The statistical summary of maximum temperature for all months is finalized in Table- 1. coefficient of variation for mean temperature for Raipur is highest in the month of November and it is observed as 6.09% whereas it is lowest in the month of September and it is 2.18%. This means that mean temperature is most stable in the month of September and least stable in the month of November for the Raipur district. The coefficient of variation for TMRF observed highest in the month of December and it is 299 % whereas coefficient of variation is minimum for the month of August and it is 37 % for the Raipur district. This shows that rainfall is more stable in the month of August and is more variable in the month of December.
Trend Analysis of Total monthly rainfall (TmRF)
The trends of total mean rainfall over different years were obtained using linear regression best fit lines. The linear regression trends with their linear regression equations and coefficient of determinations for all the months from January to December are represented in Figure 3 and summarized in Table 4 . It is evident from figure-3 that TMRF have increased for the months January, April, June, July and December whereas it shows decreasing trend in Feb, March, May, August, September, October and November. This implies that at Labandi Raipur station the highest increase in TMRF occurs in July and has increased by 64.1 mms during the last 1971-2013. The highest decrease in TMRF occurs in August and decreased by 61.8 mm during the same period.
Trend Analysis of Annual mean of total monthly rainfall (TmRF)
From the figure 4, the annual mean of total monthly rainfall observed an decreasing trend having an decrease of 0.188 mm per year. This indicates at Labandi station annual TMRF has decreased by 8.08 mms during the last 43 years.
CONCLuSiON
It is observed that monthly mean maximum temperature has increased significantly 
